The intracerebral penetration of intraventricularly administered methotrexate: a quantitative autoradiographic study.
The local concentration and distribution of methotrexate following intraventricular administration were studied in the brains of New Zealand White rabbits. Tritiated methotrexate was injected through subcutaneous reservoirs connected to ventricular catheters, the animals were sacrificed one hour after administration of the drug, and the distribution of the radiolabelled compound was assessed using quantitative autoradiographic techniques. The intracerebral distribution of tritiated inulin delivered in an identical fashion was studied for comparison. One hour after intraventricular administration of radiolabelled methotrexate or inulin approximately 40% of the area of the brain sections contained appreciable concentrations of the radiolabelled tracer. Gray matter adjacent to the cerebrospinal fluid, including the hippocampus, thalamus, caudate nucleus, and periaquaductal gray contained the highest concentrations of 3H-methotrexate. Large white matter tracts contained smaller amounts of tracer activity. The rapid and extensive penetration of intraventricularly administered methotrexate and inulin into normal brain parenchyma and the high methotrexate concentrations in specific regions of the brain provide insight into the pathogenesis of methotrexate-induced neurotoxicity.